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Abstract 



PROBLEM TO BE SOLVED: To provide a polyester polymerization catalyst of which major component 
is that except an antimony compound or a germaniun compound, which has an outstanding catalytic 
activity, and which provides a polyester with an outstanding thermal stability and hydrolytic resistance. 
SOLUTION: This is the polyester polymerization catalyst which contains aluminum and at least one type 
selected among its compounds as a metal component, also of which hydrolytic resistance parameter 
(HS) of polyethylene telephtalate(PET) polymerized by using this polyester polymerization catalyst 
meets HS<0.10. It is acceptable to use the specific phosphorus compound as an additional agent 
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i L/T^^^cDTf^ y xxT;vm^^MSS^i^:r^,^J£W 

7>H/+;bx X xJbi X ^ 1^ > >f i; n i (Ox>^ T'/l'SS 
X^. im^h'oX^^X.K 

[006 1 ] ^m^(D^\t. m^^m^<D^uhr:L 
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^(OT^l'^Jl'X X X ^ U > if y n - ;l/^t £<D^^ i; 

[0062] :^^m<o^^mm\t. m^sjtoGMco 

ffcSlSfe b < J3Cx;^7^;u3^^aS<D^jfai?te<};c;®£^ 

[0063] :^^m<omm^mm(omimm{t. 

y >{k^ i ^^j?)ti^ u^tig^ t b xmm 
}i^^^OA^hb<{t^<oit^^tm<DfS,^^ mb 

[0 0 6 4] :^^m(owm^mm\t. r^^^wb^ 
y;uv->:7A{b^. ^^^v-fb^i^i/sr^cDjfe^omfi 

[00 6 5] fufcb. ry^^>it^mt. M^bxn 
6 n ^> V X T- /I' cc ^ L/ r T > ^ ^ >M-^ i U r 5 0 
PPml^TOMX-mimmx^^^ J:K>H^bK>mmM 
3 0 p pinlUTrd&^„ T>^^><D:gSJ!jna^5 0 

;J< y xXx;Utc|ir;5f^^i^;5rf^-r^ft:J6$f ^ b<tj: 

[00 6 6] y;uvx'? A{b^:^tt. a^LTS^n^ 

x;<r>»l'«:^Ury;l/'7^»i7AJ^-^i L.T2 0 p p 
Op pmi^TT'^,^. yjl'7^^A<omam^2 0pp 

[oo^7]mimmu7y=^^>it^tbx\t. ^ 
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Mf3:it^tbXEMitr>9^>. SMitry^^ 

W^tl. JS(CH^^br>5^^:>CD^^3&5»^ ^ 

tc. y^-^x^^A^b^iurts. rM^by;b-7x^ 
A. Bg^{byji^vx»:?Afjif6i^cfiE>ii, i^(c-^by 

[0 068] ^yt, ^^Mb^. XX{b^Aj:^cDf& 
(^^Wi^tbX\t. r h7-n-7•^t*J^5'5^:^- 
t e r t r V3^^^u-^^U)V^ 

v<D^tiimbh\ tfnAXit^tbxu. i^zr^ 

F^x^;l/XX. -^vc^1fJ:^;^^;;xX:t^1^'/ F. F 
x^;l/::^X>r^-/ Fu^^t^-Y F. ^y:/^;ut: Fn4^^> 
F. FV-Yvr/^^i^xXr-fex-F. 

20 F. S^3^^;UxXlfjU7r ^ F. >=>^^;l/t Fn=!^e^>^ 
X:^-=^^1f^ F. ^^;U:^37>y>M. x^jl.;;^^r>y> 
!^(c-ty:?'^;Vt h-p=^V;;^Xxf-^^ 

xxx;l/Bfim^^ft3&^6^^^co. Xli?St^xxr;l/ 
30 2&^6e£^^><D^l^5. 

10 0 1 0] Zy:^jV7^>mtbX}.X Wm. vn>M. 

l/Jt'^JbK, TS?t:>K. tw>^, X-^ 

^UtK^®, 1. 3 -->>rn--t>^>>?:i7;ljJC>^^ i. 
2-i^>7n-\+lf>t?:^;l/7K>R 1. 3-->i'n-^+ 
V-yt^tfjiT^ym. 1. 4-!>^n-.=Mf>t;;^;u#> 
2. 5-y;^;j<J^:^>i>;^7;^?K>^. ^^-^-mtn 
40 ^CC^$n^^ji|i;5i^t>:^7;l/7K>^«cniE>(Dx 

^ft-K. f-l^y^Jim. S?7xX>K, 1, 3-:^7^U 

1. 5 -:h7 3rw>^;?;^7Ji.j^->M. 2. d-i-y^b^ 
iytf)V7t<ym. 2. 7 -:^7 3rU>i/^;^;j<>a, 4. 
4' -l:r7:cx;ue/;^;uij<>g^^ 4^ 4' -f^xx;!. 

:^Jl&^yVi7)V^ym. 4. 4' - t^7xx;Ux-x;l/ 
50 S?:^;l/;K>g. 1. 2 -t:;^ (7x^=^1/) x5f>- 
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[007 1 ] ±fecD5>:^;;i/^K>KcDJ^35fir i^k:. r 

3. 4. 3' . 4* -t::7a: 

1. 2-r^ufU>^fi;3-;K 1. 3->^Pb-U>>/ 

i7^rj3-;l/, 2, 3-^^l/>>?^>;rj-;U, i. 4-^ 
^l'>i/'y 1. 5 — ^>^>>?:^-;V^ 

>^JU^V3i-jL., 1. 6 -^^1f>>?^"-jl.^ 1. 2 

^"Jb. 1. 4-^^'^-^+■^f>-:^:t-;^, 2-^> 

1. 4 -^t5'n-^+i^>>?x:*7y— 1, l o-^^ 

'J r h 7 ^ ^ U > ^ >J -jbfi ^tcFKr^ n-B^IiKS 

X7xy-;k 1. 4-t^x (i3-t Ka^e/xb:^^ 
^» -^>-tf>. 1. 4-trx (jS-t Fti^>^xh=f^> 

x-r;l/. fc^X (p-fc Fu^->:7xx;i/) 

ex (p-fcFa+^7j:^;i/) ^^f>, 1. 2-trx 

(p-t Kn:^5y:7x->rl/) x^r>, fcrx-7j;>^-;U 
A. exVccy-;l.C. 2. 5-:^7^U>i/:f-;l/^ 

cne)^^)i''v:3-;^ocx^u>x^:^-i^ K^&^i^jn^n/ci^ 

[00 7 4] ±ieco^^yn-;^o^)^3&ir^>. i^k:. x^ 
u>i/y3-;i/. 1. 3-:/nfw>d^y3-;i/, i, 
4-^^U>^Vzi-j],^ 1, 4 -i^^'^-^.=^-t^>t^^ 

[007 5 ] cn6^^yn-;UJ£^^^or)^r;b=3-;l.i 

F y y ^n-';i/ynyK>^ ^>^xyxyh-ju. i^y 

[0 0 7 6] t Fn=!^>>Ar;l.;i^>^iLTSi. mm. ^ 
x>®. y>:3M. mm. tFn=^^5>ft®. 3-tF 
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P-fc FP^^i^m^:. p- (2-t:F 
n=^^5^xF^-» 4-h: Fa+^^->^a-\+ 

if>;e74/.fr>^, X«cn^©xxr;HBj3cSM^fl:^5: 

[0 07 7] IS<^xx-rJV<tLr5i. B-tfzTu^^h 

^^F>. ^-J^uuy^h:^. ^linyF. ^i?^F 

[0078] ^flB;^;b;^'>®, t Fn=!^i/:j?7^Ud<>l^cD 
10 xX7";l^^ai^^tL/T», Ctl^<DT)V^)ls.X 

[0 07 9]$^rfl|li^|^$7}?yxxx;Mi. ^ft 
^M^^f- V7 A:li-ecDxxr;l.5^^t4i^ 
»^>U< l3::^7^u>s?>!i;W4<>M*/c:tt^coxXT;l/ 

>^yn-;l/T^^.i<yxXT;l'*5$?^Hr^ 
[0 08 0] S:^>SKIE:9^^7^ u:7^?;bS^)tti^cDx 
X7^;i^j5g^^ft:r^^=i^yxx7=-JL'itJ. 
tc^L.TxU7 4?;!/K$/c{iie©xxr;i/?^fiKtti^ft 
20 ^^tH.T7 0^;i.%j£Lt^iS-r-5d<yxxxiUr^-5 
- C<!:;i»^^U<. J; 0 »^ 0 < « 8 0 ^^b%J£U:^WT 

^^KyxxxJiz-c^O. $^(cj?^ L< »9 o^;i/%j[U 
±^*t-^jj<yxxr;ur$>5. ifc5SJ5S^3&^:^:7^ 

^4<yxxf-;i.^(^SIk:. ty^U>iy:^Jl7f^>^^fc 
{«(Dxxr;i/?g^tt^#;^-^t{-L,r7 0^;u%iU± 
^^-r^^ojxxT-iur^^ci^i^i o<. 

b<{i8 0^Jl/%jyi:^:^-r-S^yxXT;l/r^>D. ^ 
^ L < 9 0 ^^U^liLh^WT V xx r^Ur 

30 

[0 08 1 ] i/i:^yyn-;U^:^X»iT;l'^U>yyn 

-^i^r^^jpyxxf Ji/itJ. ±^^y3:-^;i.j^^j(c^tb 
rr;v=^^u>d/yn-ji/>&-&fM.r7 o^jv%]iLt^m 

•r^^yxxxJl/r$>^C<!::^»^b<. <fcO»$L< 

«8 0^;u%ja±^WT^>7j<yxx7^;L'-r4>D. 
0tb<{tQO j^Lb^wr S ?K y XX x;l/r ^> 
^, cc:T^^T;i/+u>^^y=i-;i/ij, 3mi43tcg 

[0 0 8 2] ^^^Tmien'S:^:7:$r^>t;;^7;^?K> 
40 ^*/c(i^<DxXT-;l^^^^{^:iL/r(i, ±^cDi^ 
;^;V?J<>^{cgR^bytii . 3-:h7^u>i^;^;l/7K> 
1. 4-::h>'^P>t>:^;;i.d<>^. 1. 5-:^-7^ 
U>i>i7A^^>m. 2. 6-:^:7 3fl/>e^;?7;l/d^>®. 
2. 7-:h:7 3?b>S?;^7JVt>>K. J/dJcn6<0xx 

[-0 0 8 3] *^?9-C^li^^i^)T;U^b>i^yn-;l/ 

yn-;l.^ 1. 2->^ut'P>d^yrr-;l/, 1. 3-:/ 
at-u>>^y3-;K 1. 2-:/^U>>^y3-;k 
50 1. 3-y^U>^y r7-;K 2. 3-:/^u>yyr3 
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1. 1 0-r:^?^^u>^yrJ-;k 1. 12-Fr;57 
. [ 0 0 8 4 ] ^ fc. :^^<D7f^ V x^l'JCiJ^&jDCD "J 

9. 10->^t Kn- iO-:t=l^1f- <2. 3-;^;l/^K 
1^s-:7'nt';l') - 1 0-7^xr'77cc:^>x^>- i o 

(0085] xj^Lt'JK^:^^-^^ t^x. 

2- ^)^^A7.)lt-T\^ydi)m. 5~tf^J^A 

y^)it-^yyit)vm. 2-trv^J^>^jV7i-.y^uyd^ji 

[0087] hS^W^b^oSm^g 
0. 0-t;u%:^^$?i^L<. <i:DJ?^U<«0. 80- 

tr^2- o^;i/%j[^±ifcm^-r'6i. ^6n^^a.i<y 
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[ 0 0 8 8 ] x;^f-;^S^iajg^«E^Lr 

S^T^^*' y xxf or 7j<yx^u>xU74f 

xU:7iS7i.-h^ Tj^y (1, 4-ix^rn-\^if>i;y^ 
U^xl/r^^fU-h) , 7Kyx^b>:^:7^u- ^* 
V:f^u>ty^u-h. t^vy^unu^i-y^u- 

[0 089] *^©^tci££oT.ii y x;^xjl/;^^^ 
bfti^tc. c©;f<yx;^rA^;£pe^^^it-^3Jp. X 

^Kyx:^f-JKOMlD7k^St4-1^Si^tt:&5 

[0 09 0] ^^^goD^^yxxf ibiiKtt, wai^. *E 

^■r^CiCcJ;or, >i<yxxf-;KD^;^^cD«fe^ 

■^mm^mv^^^ ^mitbx^t. y>ii^y>Mx 
xx;i.3g^cDy>3^. mMm. r^>3^^(o^mmm 

[0 09 1 ]- 

[^w] iTf. ^^m<omfi^^m^^mMm^m'^i.^ 

[0 09 2] CMT^SD 

1) mm&{]v) 

^y xxx;l/:|:7x^-;l//l . i, 2. 2-f-h^i' 

?sg3 omrsj^Lfc. 

[0 09 3] 2) (TS> 

mOtfyX^^i^Xtll 3 O'CTl 2mm^WM^b 

MX^bmVJiM^MbftM^l OOTo r r tU^^ 
'^('C^^imXbXmmLlt. CCr)Sim^3 0 0*CCD 

^^^:^^mmbx2mmmm^tmLft^. if>:/ 
)^imibbxmmb.^m:Wi. w i^m 

^ : [ I V] ,J ^i9^L/c. C(D [ I V] r.i^l^. 

B : S*:^Ag5^g^6 3^m8-^4 9 7Hl 9 90 

[0094] TS = 0. 245 { [IV] - 
[IV], — " ] 



(XO 
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3) mmyK^m^^^^^-^ (hs) 

[IV], XOPETUty-^^vZr^-^^ 

J: ^ ?^^l&K^Lr 2 0 y ^ v^i[^T<D3©^k: i 3 o 

(m T^VAtmm type mci2. e 

LB) ^^l^Tlfoft:. ±iBPET©fa^©^l 
nmi^Lfc^. IV^iaj^U ( [IV]„) . 

r<o^u:j:Dmmi^mi±^^y^-^ <hs) ^^2s?) 

[0 09 5] yj-lf-^jl. 
^^tti?6 7 5 OM) ^^C^TtT-^fc. :#^-fe;btc|t,2 

^^^b, ^CD^. RATE 10 ('{>>'^*^^?^:&5l|^^ 

r^ccj^2 o^gggf^) ^cT5^^;^fi^^^7o/c, 20 

[0096]HS = 0. 245 {[IV],,-' *' - 
[IV], ] 

. { i ) :7 ^ )VM.(DMM 

'^r^^mmm:i6^i}tmmi^:i6i.^xmmbtc. mm 

(0 09 7] ^jJ^CC. CO^i-x hr? -Y ;UA^JM^n/c 
-^Sl^rlPET7^;UA^f#3t. gi^^i^r, r>3?- 

i2 0-cri|ii:&fSjK:4. ofgtcjsffiu. 7^;i/A}i 

:g^@^b/tt^Sr. 26 ou 0. 5#r^#^t- 
^-T^Sai^b. $^«:2 0 0*CT2 3f^^3%<D?ik^ 

[009 8] a i) EifSL^\yy hicj:^y -ijUAon 40 

m 

±^ (i) f^i^(Dy^mhhfcP Ejy ^ jVA^m 

mmmw^b. ^^tim. wm^^^b. 

2 8 O-CXm^mmi^^bmmiDy XM^hi^b^b 

^0099] ^aM^Tl#6n/cP E T y y t 

B»J^(D@iR-<P V F ^ 5 0 : 5 0 OMSitrig^ b . 1 

2 8 0T;ri^-httK:;^}fumuor. aWi^S so 
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2 0 •C{cffioA:^n-;l.±-c^f^<|:L,. il^ 1 4 0 

0 iim<D^t:^Vy ^ )VAi^ft. 
[oioo]^x«c. coy^^-i-xhy ■4)iA^im.^txr)L 
^-j^Rim9m\::-^-vi oo'c^mmb. -eco 

^ii^*^n-;i.afT-g^:^fSjk:3, BtSMffibr 

1 2 0-Crig:^I^{C4. OfgtC]l{*U. Jf^lOOMm 

cor^ia^ip E Ty-i jVA^nft. 

[0101] { i i i ) :7 ^;UA(Dit$Stt^ffi 

nhtifcy ^ )Vj.<o9^u^^mxmmb. y^}Vj^<om 

[ 0 1 0 2 ] 5 ) 7 -Y 

±f2Uc4) (i) ©7^SK:<J:0#6n/c7^;l^A^. 
S$ 8cm. !g4 cm<D^i^tC^^»3lHb, ^O^tim" 

5 e^^^uyt. m^<oy a jUA^i^-^ 

[0 10 3] CjJ<Vxxf*;l^^W 

LTig^tT;^ ^ x^ A(0 1 3 I CDX5^ p> 
y :3 X r /l^ct^co^j^^iC^ ^ r 7 

5X'^7AM^iL/rO. 0 1 5m o 1 %i:7:£::-;U7^j;; 

0 2ino I :^afgt^';^^A^7Kifra5 og/i cr> 

X ^ U > ^ n - Jb^^^^Mfil^ y ^ ^ AM^^ 

(hbro. 0 2 5^ji/%^jnx.r. g^SMTSEtc 

XZ4^XX\0^Wmb1c. ;^v^-c5 0^^^1?b 
r2 7 5'C$r^LooJ^.^cr)E(j^|^^(cWX 
0. ITo r r <!:Ur?6«:27 5'C, 0. ITorr 

[0 104] jJ<';x^u>rU7:$rl/-hcr)I V3&50. 
6 5 d I /gKaer^J-rOCHOytS^^^ (AP) 

{^7 0 (m i n) T^>o. w^^^ktmmmum^f^ 
[ 0 1 0 5 ] ^ yt. iM<o'm^^cx%hnfc I V 

( [ I V] ^ ) ;&iO. 6 5 (d cr)ij<VX5^U> 
'r\yy^V-V^nm^U-:^X^^ii^m2^mm. m&i^ 
m2mm<D^'jftbfc.. CtDPETUt^V^^^^M 
l^r^gfel^:^m^lS^ti/A-^^'-^ (TS) 

tc. mmmkoiv ( [ I V] „) tto. 5 2. TS 
tto. \8xh^^ m^mtmixh-yfc. 

[0 1 06] |uie5^-y7^^bL/fcPETbt»^^&tc^ 

^xm^b. ^^^^bxw^i^m'mm^^i\*\ m 
JOTk^sttA^^-i? (HS) ^>^yt. jjuTk^MKii 

^OI V { [ I V] ,,) JJO. 5 8. HSJJO. 0 8T 

^mm<o^^m^:^^i,xm-hinfcPET\t 
m^5^m^hm^'k. h<oxh o yt. 
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(0 107] ^Wm^vnhntcPETUiyy^y':/^ 

[0 10 8} mmm^xmhtift^-^-i^yoPETu^j 
[0 10 9] iimrni) m^^mmtbx^it7)\^^ 

0 15mo 1%, 

(Dx ? u > y p T y 5^ AM 

[0 1 1 01 PETOI V;&iO. 65dI/g{Ci(BiT 

^^rwiML^tm^^p^ (AP) tt6 z^tmm^^m 

([IV] \tO, 5 6. HStJO. 1 
(0111] »ita^T^6nft:PETU'i^>^-77'^ 

x'n^nfu^-t>y(0PET\yiy>^ ^:;y'^mi.^xmm 
[0 112] imm2)mm^fmtbxi^it7)i^ 

;^x;itfior)i^^^^ LTTJb ^ Ajd^ tbxo, 

/c. 1 8 0^J[UJ:m^SfD^^f■^:fc7^^5^ ^Ws^S^O. 
65d l/fftrilIi^L?^3{^o/c. 

[0 113] (#^l?!l)ftBKtL/rzSMbT>^^> 

^<O^Saa:65PETttiCD^^fc}itUTT>?^> 
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TpSOAn t i mony ( I I 1 ) ox i d e (A 
LDRICH CHEMI CALttSS. 9 9 

9%) ^mmbft. Emit7y9^>\x m&ifi^^i o 

&/1 tlX^^^dCx^^Vy^^Ja-'JliiCl 5 0*CT|^J 

[0 114] APtt6 5 (mi n) . [ I V] ,,tiO. 
50. mcM^^^^^-^ (TS) ttO. 22. [I 
V] rz\tO; 6 1. i^^JII^^|?tt>'^'^^-3^ (HS)JJ 

[Oil 5]iiLhOS0, PETbt?>cr)^J[l7>;^Ptt 
(HS) 3:>^$^W(Di|tfm*CD®BU:45>-S*> 

(DtJ. y H A©K7Ktt^gnft: «>a)T* . 7 ^ a 

^J^^C^o ^/c. PETUi»^DlSl^^&>'^•7^-3^ (T 

s) t^^m<o^f^m^(onm^hi>ho\x^ y^)\^A 

[0116] HS^5:$:^ig(D#i^^©^ffi51.cr) 
h<D\t. y ^ )iM.(omymf)^^tc^^cy ^ ;^ACDn"nfe 

:^m<. my ^ ji^A^kmfB^Ti^timrmm^mb 

^(^y H jiA(o^umm< , my -iJiA^nmmb^ty 
30 [0117] [^±mm^m] ^m^oTuvj^y^y^ 



(72)^B^^ li- 



F :$f-A(##) 4J029 AA03 AB05 ADOl BAOl BAOZ 
BAOB BA04 BA05 BA08 BA09 
BAIO BBOSA BBIQA BB12A 
BBIM BC05A BD03A H)04A 
BDO&V BD07A BF08 BF09 
BF14A BR5 BF26 &m 

CAOx am CA03 caqa caos 

a06 CB04A CB05A CB06A 
CBIOA CC04A CC05A CC06A 
CD03 CF08 am DB13 EA02 
EA05 EB05A EClO EC© 
EC07 EC09 EH02 EH03 FC02 
FC03 rc04 FC05 FC08 CM3 
G\14 GA17 GA22 HAOl HBOL 
HB02 HB05 HB05 JA061 
3A091 JAa21 3A201 JA261 
3A3aL 3B021 JBm JB151 
3B171 3C351 J071 X571 
3F021 JF031 JF041 3F051 
JF121 3F131 3F141 JF151 
JF161 3F221 3F321 JF361 
3F371 3F471 3F571 KD02 
KD07 KE02 KE03 



